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(54) DRUM TYPE WASHING MACHINE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a drum type 

washing machine generating less noise and vibration 
when the unbalance of washed clothes is detected. 

SOLUTION: A control device operates a washing mo- 
tor at a constant speed of 40 rpm and 70 rpm» and after 
that, the speed is Increased to 1 00 rpm to detect the 
unbalance of the laundry inside the washing machine. 
Therefore, as the laundry tumbled and gradually dis- 
persed on the periphery inside a drum 14, generation 
of heavy vibration or noise is prevented when the un- 
balance of the laundry is detected. 
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xmrnm^+^iziK'^ri^^ij^-orc 'o-tizbm±^ 
[0008] mmm6fm(7> h yj^m^mmn. mm 

^ii-mMm<OTy^<yyximiiiLfzmizm^-i^i: 
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h«HW±©4^«0'<o-l8*^':frl£$ilTV>|,, Cco^ 
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[0031] »mmm.2 TtiStjlt-^S' l 25:fic±§-)i: 
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»*i:^#i'^i:WLT;^r-yrS6^ffL., 
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WN'-rJ-SKSftcai:'] EI3<7) ( a ) CCS^^J: d 
iZ. mm=f:—$' 1 2^4 0 r p mCOim^X'WiM'^m 

T Cave) = E T n / 1 2 

SI «= 2 { T n - T (ave) ) 



[0036] f^mi^S. 2 7 imm't-i' l 2 

N + lj SrjlK-ri). -eUT. XT'yTS9^fTU 
X^-/TS8(r>A^y^mN ifim.^m N o (C^ L Jt 
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(fiaUtfSS'^) Tt'ftiEte^-ti--?.. I130 (a) <0S1 1 
atJit^S 1 1 btiijfeS*-:^' 1 2*>'4 0 r pmi3j;tX 
7 0 r pmcoaLST-Hlte-f •S«^$-S^LTV%S. 
[0039] $lj«^a2 7{4aai^-:5' 1 2 ^ 7 0 r p 
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a (fi^;t{f5rpm/#^) tc^r^J:p(c;Ta— r-fitSr 
iSS5L^*^'^>[IHK3SSSr 7 0 r p m*»i^mi OT^a'^ 
yxmsm. <miM l O O r p m > tJPil-tS. 

1 4 I*it5g#< i ^ tllSiWtiS^Sii?t tiOT'J) 0 . 
*!lfai|ltl2 7{ia:^*-^' 1 2 1 c^Tyy'J^y;^^ 
^^Wiztmtht. Ti-T-f JtSrS^LTIllco;?^ 

T-yTSl 2-^ff-ri>. 

[ 0 0 4 0 ] SlJfflIgS 2 7 (iXf v r S 1 2 ^ff-t 
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[0043] mmmm 2 ? {±xx •/ r s 1 4 ^^^th 
^st-:? 1 2<m\smim^m. (mt\i5 r pm 

m'k I Q 0 r vmi)^h^2<r>7y^^'^y7MJ^^ (fW 
iiil 70rpm) tcM-tl* (l23OaC0S14# 

Bg) . c«o»2cory>'N7>;^^asjSjK{ih'7Ai4*>' 
0 r p m ) m)}^(om^2 0 0 r 
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[0044] mn&w.2ntxT-/rs 1 s^nti 

b.. ||2cOTy>'N'7yx4S2 Sr^giail-l., ::<0||2c^ 

Ty•'^'7>'X4S2 {igfe^*-:? 1 2if%2<nrryf^v 

ittLT^ai^iisto-e**). wmmm.2i\^2(r> 
%2<r>rymyx^si S:ig^fflS2oi:jt«J-r 

[0045] wm^m.2i\t7^y-^y'rs 1 7^ff-ri. 

i:. gfeil^-:? 1 2c^jD^$*^'ig^0 mUi3 r pm 

(M;i{f34 0 rpm) CiDMfS (113 
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«^iBi*^ffil^ (0!li.{f 5 0 0 r pm) {CjaJf-T* (0 
3<:0a<?DS18#.^) . -?-Lr, aS^:-^' 1 2 S: 5 0 
0 r p mT-^^^S^'ft^iaK L . 0 1 -y T S 
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[0047] $lJP^g2 7{i;^7=--y rs 1 9^^T-ri> 
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[0048] «ijis^a27{±fltt*ate^*^;ci.t, 

[0049] OBbKXSfcov^T (II 1 cr>ry)^y yx 

«S1 *^:^§v>Jit^) >fJffll^a2 7{±iaic7);^T-y7* 
S 1 3T >"I|1<?)TV>'A7:^;?.4S1 >^^fflSloj 

•r@2<OXf-y7*S2 0A^fft> @imT-y7*S3 

iUiXf •y7'S2 1 2<7)^ 

(mtiil 1. 7rpm/^) fc^rSi^t 
Ti-T-f JtS:iSI5L'5r*J^>aS^-^ 1 2 §r/lN«»j^ 
affl (f?ij;t.tf6 5rpm) tX-WMth, m3<r> {h) 

\imi<^Tyj^^yxms\ *5::^#v^t§<7)as^:-^' 

1 2<nmkWS.<7i^^7F.-tii(0X'h*) . 03^0 ( b ) 

^os 2 1 {igfeS^-:? 1 2ti^w. 1 coryy^'7 y^^ffi^ 

[00 50] $iJffll^S27«i:glS*-:5'12S:6 5rp 
mtCiSil-f •St. 02OXr>yrS2 2A^tTL, 
t-^' 1 20llIIEjISS: l&m*»»tT 1 r pm/ittiS 

iiXJ/s2 2ff)mm^^i^'Wi(ow&^zisitxA'^^^^ 

IB) , Tyj'^yy:^i;^'h^<ti:h, 
[0051 ] Wmm. 2 7liTJL-T -f JtSril^tl. 

;^x>yrS2 3'\^ffL. mm't-:!^ 1 2<DmmM 

&t:^mmm<om^m mni4 5rpm) tmt. 

XT-yrS2 4^ff-f|). 

[0052] $i]ffll^fi 2 7 (iXx 'y7'S 2 4 ^'^-fl 

0io;?.-f-yrs 1 2i:ll«<o^)iif7yA'7y;?. 

AsimiU'ti. -ett, ii2io;^.T-yrs2 5/^^T 

X\ ^Ty.'<yy:^M.S^m^mSo J S-^ajLfci:^ 
ttigtSft <0 r yy ^' V y X A*' S 1= V ^ i: ^JBr L T X X 
•yrS2 2Kai)*U. X-f-yrS2 2-S2 5^«ftjg 

[0053] ^m^m.2 7iiim^-i? 1 2(r)^eMS. 
t^A 5 r p m*jst^i.mtiryA'7yxMs*^msfi 

So ii^/\'^^<ti:-ytzZtim,thh. Xf--y7-S2 
5*»^S2 6^ffri.. wClf. aS^-^'l 2Sr^ 
SSiXJtjDji* (iiFiRtf 5 r pm/#) -C'l 0 0 r pm 
^ZtmV (lI3<7)b(7)S2 6#HB) . moxx-yrs 

1 2\,zm%th. 

[0054] ®Jffl®S2 7tiXT>yrS 1 2CfIiff|. 

fc, mi^oryyN'^yxisi SrS^tB-ri.. -eLT, 
;^T-yrs 1 3X' rmory^'N'^yxssi gg^tfi 

Sloj -i:i!%^Ltzt^i,z\i.'^2<r>7yf'^yyx&S2 s- 
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[0055] niT>.f<:yyxa.simmm 
So X 0/jN$<^i>i!rfcast-^' 1 2(7>m^Mmi}^4 

5 r p m*}ltffiTL7tC t i:^^-^^ t . H2<0:^-r 

[0056] Mmim2 7iimRii<Lmii^ih 

ofcSLTv^^v^c: t ^mm U.:k^i,zliXT-yrs i 
0-S12^iTL. miC07y^^yyxM.Si i:W^ 

mti. zzx\ ^mic^Ty-XyyxRsi ^ig^fi 

Sloj imiiiLfct^l>zum2<r>Tyj<yy::^&S2 i 

mmt, f mi (07y ^^y y :^is\ >m$msioi ^ 
^yxist:m$iiii-ti>, ms^ ( b ) <r>mnim 

ffl^-:? 1 20[lie3UK*^'4 5 r pm*)1lt<KTt?t:JS 
[00 57] SiJ{agK2 7{i:ll2c7);?.T-yrS2 0T'a 

^iit-:? 1 2<^^$*^is^ffi (mta 

8. 3rpm/#) tc^'&i^t^Ti-r-fJtSrPliSt 
^r3!)«^>aS^-^' 1 2 Sr'^'^Mjaarffl ( fi»Ji.{f 7 5 r p 
m) l,zm.-th. ^LX. XT-yrS2 9^^TL., a 
ffl^-^' 1 2 OSfeiaS^ 1 #^Sr*»tfC 1 r pmtHf 

[0058] $<JP^£ 2 7 {ir A-f - JtSrH^-T 

XT-yrsso^n-ti. zzx\ as^r-^'i 

2<0IlllEaS*^'+^jifflOig^ffl (^J;i{f 5 5 r p m ) 
X*)-^\'^ZtimitiLtlt^UiXy'-yy'S3 1^n 
L. lllcOXT>y7*S l2tnM<7^^X'7yf^yyx 

[ 0 0 5 9 ] 0JffllgB2 7{i:r>'>'N'7yxl:SS-:g?aj-r 
St, XT•y7•S3 2'\^^Tf CCT, r^y/N'^ 

yxis^^^filSo J ^is^.^tfzb%<.z\immm<r>7 
y:^i^ifz:k^ v^tfijiff fcxr -y 7*s 2 9 cfS 

'jf Xr-yrs 2 9~S 3 2 Sr^f. 

[0060] mmm.2 nmm^-^ 1 2c5oii]i5ajg 

*«5 5 r pm*}?|{:=5rl.frt-T>'''N'7>'X4S*<IS^<l 
So J:0/h$<=2r-^^c-^5-^ai-t.?.i;, xf-yTSS 
2*»4>S3 3^^T-r'&. gtS^-rJ' 1 2 2riS 

S§il^cj!l3S$ (mm 5 rpm/m T l 0 0 r pm 



lizumL. siioxf-77'si 2wi!i§-r&. ^Lx. 

5y;^l:Si ^Wi^m.s\osX'hht^\iZf,iW>2<r>7y 
f^'yyxmsi ^m!^L. ^mi(DTyj<-yyx^s\ 

>^ffiSloj X'hi>tt\,Z\imSr^-'S' I 2inML 

■^j:ifihTyf^yyxm.simi^-th, 

[0061 ] mn^w.2T,t7y^^yyxm.st^m.'^m. 

pmm^\,Z&TLfzZf^W^i-fht. m2<r)XT'yr 
S3 0*>^>@l<0;^x-yrS2 7'^^Tt, j£teJi<'L 
ate^r^TO. ^IX. XT-yrS8X' TN-N+l J 

aiact, XT'yrs9xy(f'yyi^mm^mmmNoiz» 
isi 2:S^as-ri>. i^-c, ^micojy^'iyyxs. 

SI ^IS^ttSloj l:«iaiL/::i:|!Will2ory>'N'7 
yxftS2 Sr^ilit, r^l£7)T>'>'N'7yxftSl >iS 
^ttSloj &S!aiL;ti:#tii8feSt-^'l 2S:«ML 

tsiifii^Tyf'^y yxA s ^mtatl. 

[0062] m^S:27iim2<DXf'yy'S 2 OTUfe 

mm^±^MX'h izt^m&tit. x^-yrs34 

6. 7rpm^) t'SrSi^tCra-x-f jt^PSrt 
^A^fjgtfflt-:? 1 2&;*cS4i4M mtlfS 0 r p 
m) fc:^^-fl>. -E-LT, XT-yrS3 5^^firt. m 

a^-^- 1 2coigejSS^ 1 ^fs^Mfx i r p mmf 

m&LXrA-T^it^:m.tl. 

[0063] $lj»ga2 7(i;Ti-T'f ItSrH^fl. 

k. xy-'yTsae^w^-t^. zzx\ m,m=^-i^i 
2(r)^mMm^±^M.meom^m mme o r pm) 

lli«o;^r-yTS i2tmm<^^li$.T7y^^yyx 

msimit,-i-h. ^LX. EI2cox-r-yrS3 8Mlff 

fryj^yyxms^wiM^so j $-;Ka;Lfci:§ 

fc«a?lftoT yxm fdizt \^bpmLxxf 

•yrS3 5(3fa!lfU, ■yrS3 5~S3 82r^ 

t. 

[0064] mmmS. 2 7 1 2 tomteSS 

*<6 0 r pmsfoWl^^rSKftrWN'^^xasiiiSSffi 

So J:'54^$<=5roJt::t$:1^ai-ri.t. Xr^rSS 
8*»^>S3 9'^^^fr■&. aS^-^'l 2S:g 

S^iX^cJPjS^ (^J;c{f 5 r pm/#) T'l 0 0 r pm 
icjoat. 01<7)XT-y7"Sl 2Wl!lif -a. f L-T. 
micr)Ty^<yyxM.Sl SrS^ffiL. '■^l<7)Ty>'N' 

7>-;^*si s^ffisioj •cS)Si;§{c{iil2ory 

J-^yyxM.S2t:mtil,L. ^mi<07y^<yyxiSl 
>l5^fflSloj •C'J>l.i;#Wiaai^:-:5' 1 2im&L 
^j:i}i(>Ty^-^yyxRSimmiii-tl. 

[0065] mmmsi2 liiTy^-^yyxAst^mmm 

So X D:k^^''ttmi&^~^ 1 2<7)|srt6jgJSA^'6 0 r 
pm*)ttCiSTL.Jt^i:2::^ai-r.&i:. II 2 iO;^.^^ -y T 
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S3 6*»4>lll<0;?.f->/7*S2 7^ffL. mmK'L 
aiK5rff'3. -etT. ;^r-/7-S8f TN^-N+l J S: 

SI ^fgSffiSloj 5:^{liLy'cfcilctim2<^T>'A'7 
S lo J SrtJiai Lfc t # l;:«4ijfeSt- 1 2 Sr^a L 

ftS2 3&*:^i!V^-&) >®JfflIilB2 7{401(?5;^T-/r 

S 1 6-C i'||2cor:xyN'5>-;^a:S2 >^ttS2oj $■ 

i'ifo. -etr, ;^T-yrs8T- tn^n+i j ^-mm- 

L. XT-y7'S9T';>!?'>y^ffiN*>'iSgfflNotC^L-C 

1 ^nmatt, 

[0067] <f^7KIS^cov^T 1 (njyi^vyT. 

4S1 , ||2c^ry>'N'7>';J?.*S2 imMt:Wj:\>'^i 
^) >ml<0T>'>^'7VX»Sl tit(4ll2«0r>'A'7 

o lizm Lfzm^. mmm. 2 7 {±@ i <^xt -x s 9 *> 

hryf'^v yxmsExn^n-t 1. . L t , 7j<s^f 7 

[0 0 6 8] ±iailSS0>JtCj:iHf. K7A 14^^10 
Tyj^yyxm\mj^ ( 1 0 0 r pm) J: OjIV^M^I. 
1ijR«oaS(XT-yrSl l<04 0rpm, 70 rp 

m ) X'^m.^'ittzmz'm 1 <OT>-A'9>-Xl^ai3SJStiD 

a L^c . c: ntdfi , jJfeSiHj*^' H ^ A 1 4 i*iT'^' y 7" u y 

;?'§tL^*«^.^^ cc F^A 1 4 rtoi'hmti^lirt'g. i 

1 1, r i: ixl, , 

[0 0 6 9] iJt, ;as^<07:x/N'7>';^2rm-ri)Bif 
t,zmVfi^n\^L . ^^(ryryf^yyxim^Lti^ 

H 7 A 1 4 fyX-mz-^j: 0 , 1 1. ^ t 

[0070] ttz. %\<r)ryf'^vyxm.s\ ifiry)^ 

7y>'S7>xfis*^;?ij(?DTw\'7>'x¥'l^ffls D/h 

yj^l^ttjj^tcjDii LTH 1 (nry)^'j yxft si 
^Sl^iUt/v:. z.(Dtzib. mi«oryA7y;^»si 



LMm^frhixhcr)X\ ^m.^(7)Ty^-^y yxmz^h 

[007 1] ^i<r>7yj^yyxm.s\ Sr^dit- 

■&Biit-^Sft^O^*WS:;^ajt. mi orWN'^v;^* 
SI *>'TWN'7y>?.fJSfflSloJ: '9:'c#v^t ^WSt^tii 

tcowmim< With z t ^x^m.m^+^ 

l,zii<'^ti^d:i}^'ot:>)-ti:it¥m±^tihcox\ 

mcOiK'Limmi-z'nhtih. 

[0072] ifz. miiory/si^yxftsi c9:Biaif* 

tcgfeS^-^' 1 2t:mi<r)Ty^^yyxW.tiii&m*'^f^ 

2<r)7yj^yy:m^m. (Az^mi <7ym.Tmw^) 

\iz-imLxm2(r>7yf^yyxM.s2 ^giajLJt. z.ffi 

^2<r)Ty^^yyxm^ms.X'^t H5a 1 4<^ii:^i^i0 

mitS^±% < . aai^-:^ 1 2<r)%-^im^\. ZOitz 
to. aatliOryA-5>'X*igtS^-:5'l 2c7)[i]fi«®. 

fcSe^Sit^v^OT'. Ty^'^yyy^<rm.^mwmt 

I.. 

[ 0 0 7 3 ] !»t H 7 A 1 4 Cc^^Siciiiv ^fiiO;aS15!l 
1fi^X^in.X\^i,^f.z\tYyM. 1 4 

IS* I. (7)t\ H 5 A 1 4 P^CO^^-WiUI-zmm^ F 7 A 1 4 

m^hhtK VyM,lA-^%mm^^hb. YyJ^l 
4Wiatetf'o (iHlte^STn) S:^aj-r.5<OCK!f^W=5r 

^^m&mzmk^^tz^x'^m'i:—s' 1 207-'*— r 

-fJt(-S':J>''>Tm2<0TV>'<5>';^*S2 Sr^tBtTtcO 
f, H7A14c0lHlteB#STn5:«^tti-ri>^i:i:<T:^ 

[0 0 74] SJt. 7KS<f7c7)^t^B*£^ftli3IS2 0 

0 r pm{4*g«7^c5D«*fc^^y>''?4iOtf<a^)fcT'^ 

tt 7 ffim'm.tH'^^j:\ ^ i: # l^J47jcg« 7 i; ^ -v t';T-. 7 F 

1 (rmWLt (T)^^ -7 r;!)>'/jN§ V %<50T\ Ttc^^f 7 Adjust' 

^ ^ f;t- F 1 tfO^te^t^t^l" •& ]^*s^i> S . L.;S> L 
^r*«^>, m2<0Ty>'N'7y;^«iaj^l 70 rpmSr^t 

Sae20 0rpm(c*tL-C^T<£<K/^t;"v:OT', tK 
[0 07 5] h'7A14Sr>'hS^:5 r pm/g.-co 

«iJ-^T-m2 <7)Ty/<7 y7.mmmzim\^fz<TiX:. H 
7 A 1 4 fll2c7)r y^'s;^ yx:^ttiastcJD^1-|) h # 

K:>''?7>'-9-l 5l*lt1S#:*^'«*)ll<^l.. Cl^^/cto, m 
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^2<r>ry)^vyy^^si (r>mmwfi-mmt.h , 

[ 0 0 7 6 ] i^. ^ML%ym\zii\rt:\i. K 1 4 2: 

%2(r)ry)^yyxw^w.ztmf^ 1 1 iz^cotm 

m (0 l<7)X-f-yTS 1 4 ) ^mk(OWSLm (Xt^/T 
SlltJilXSl?) t |nl-(0 5 r p m/mcK^ Lit 

iS^ LT t, S< . SJi 5 r p m/fJ^JaTc^J^-CSDji-r 

[0077] itz^ JjeHifeWcfclr-iTJi. 1 4 

2r*¥tt®{ciSa L^**. C: melius ilS t (^T'«^ 

ffiSLTtm^. tf^. ±M^ml^mzii\>^x^i. mm^t 
m, mm^nm, ^wmmmm-kstLxmst^ 

l(D7y.>'^yyy^SLS\ Sreiai-rSfitcH^A 14 2:4 

0 r p mfcit^f? 0 rpm(r>'A'^^X'mm^^zt^. 
:ifi[zm^^tt.h i>cOt'{±^< , 1 0 0 r p m* 

[00 79] ttz. iieHifeWcfcViTJi:, Il2tf0r>' 
A9yx«|JiJjSS2:^«K<k O^^v^ l 7 0 r pm 

LT t \ C 7 iOitTa*^':^^ < =5rS 

ffmWLm>,z=mLm<^j:h<riX\ ^2(r>7yj<>yyxi^ 

tUargg^^SroUS 2 0 0 r p mtc±#$ -fr-C i>^^*^^ 
[0080] 

tii,j/2im.<^^mzi.ix\i. YyM,iTyj^yyxi^ 

mMX 'om^^^tchmLffimx-m.^^tzmzry 

j-^yyxm'^^j^^ztmLfz. zcofz!^. mmm^vy 

M.[^X'^yyV yi^^ti^j:*''(i>m^l>zVyJ^P^(D!f\-mU 



l,z^Wcthi.dl,z^j:l(OX\ Ty^>'^yyxmiii'i^lz±t 

cr^mzxini. mmmcoTy^-^yyximtatimz 
MAimit. mm<r>7 y> n'7 yx ^mtx uzmz^ 

[0081] if^4te««^#®t J:*i.{i. gfeaiti<?)T 

xryf^yyximk^Ltz. zcofzub. h^aco^s 

xi^±% ^ ^ t ^ {c{i«?aja»tcji; t^jg^-c k 7 astm 

m.hfz<r>x\ mm%(n\\<:\^im^^z^hixh . 
[0082] mm.(>mm-WAziiOii. mmmr 

yf<.y yxcnmk^zmW.'t-'S^ ^wy^^y yxm 

;^S:B^!±lLJt, Z<^t:tb, mmm(07y^<yyX'ffim 

yyxm&^<mti!,^tLh. ms^imm^mzx 

tUS. VyAt:A(.^^S<m^J^<0^mmttiEiz-^<^m 
0^h$ v^|i]^TDaS-ri. Xoiz Uc(^x\ H 7AC0 

^mmT&x'(mmi)mi^<^7y.>'^y yxa^mx-m 
[112 ] mms<7)mixm^<r>mmmi:7M-m7 

[03 ]*«*-:$' <OlBi7KXgi^cO|HHBttffiS:S^t0 

( aJilgicorvA^ y;:^l;J^J;l;fSl20T>•>^'7y;^ 

[04 ] ^6<rttfi!t2:^f 7*0 -y 

[05 ] a^OrtSSfflfiStSr^f A- t'^-y hff)m\mX' 
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